Role of Grb7 targeting to focal contacts and its phosphorylation by focal adhesion kinase in regulation of cell migration.
We have previously described Grb7 association with focal adhesion kinase (FAK) and its possible roles in cell migration. In this paper, we investigated the mechanisms by which Grb7 and its association with FAK regulate cell migration. We found that deletion of the Grb7 SH2 domain eliminated partial Grb7 localization to focal contacts and its ability to stimulate cell migration. Replacement of the SH2 domain with the focal adhesion targeting sequence from FAK resulted in the focal contacts localization of the chimeric molecule and restored its activity to stimulate cell migration. We also found that Grb7 could be phosphorylated by FAK, which was dependent on the FAK kinase activity but not the presence of the Src family kinases. Cell adhesion also enhanced Grb7 phosphorylation in FAK+/+ cells but not FAK-/- cells, suggesting that Grb7 is a physiological substrate of FAK. Furthermore, both Grb7 and the chimeric molecule did not increase migration of FAK-/- cells, although the chimeric molecule was targeted to the focal contacts. Last, we showed that other Grb7 family members could not stimulate cell migration under similar experimental conditions. Together, these results demonstrate a role for Grb7 targeting to focal contacts and its phosphorylation by FAK in the regulation of cell migration.